Designers often treat interface and navigation as afterthoughts in educational multimedia and web design, to the detriment of their prospective learners. A review of the literature provides clues to designing a more usable interface and navigation structure that both aides and engages learners. A look at the past and future of interface design allows designers to glean valuable information and ideas for improving the usability, as well as the educational value, of their products. Concentrating on simplicity and consistency, and keeping flashy design and color to a minimum, designers can create attractive products that promote learning.
Introduction
One of the most valuable qualities of educational multimedia and the Internet is the media's ability to grasp the attention of the learner. Unfortunately, even the casual web-surfer can tell you that websites do not necessarily keep your attention once you arrive. The same problem occurs in multimedia, where a flashy introduction can quickly turn into a boring and confusing experience. I f a user cannot figure out how to navigate the website or the multimedia software, they will surf away or put the software on the shelf. Sometimes, the problem is not necessarily a poor navigation system, just that the system is ugly, or difficult to use from an ergonomics perspective. More often, the problem is that the navigation system is confusing, counterintuitive, redundant, or nonexistent. What can designers of educational software and websites do to make their interface and navigation schemes better? How can the interface help the user? This paper attempts to answer these important questions by exploring the literature and making recommendations for better design o f human-computer interface and navigational structure.
To A Better Interface
The majority of Americans living today grew up with television, the ultimate in passive media. This is an obstacle for the designer of educational multimedia because when people view information on screen, their natural inclination is to watch things go by, not interact. The designer has a powerfill tool in multimedia for capturing the learner's attention, now they must engage the learner. Keeping the learner's interest and presenting material in the correct way is essential to facilitate learning. McFarland (1995) has several recommendations for designing multimedia that accomplishes that goal.
Screens should be simple. It is easy to overload the learner with too much information, and this can fi'ustrate and retard the learning process. Each screen should contain between one and three items, and never exceed three. The designer should also provide passive screens to give the learner time to process information they have received in preceding screens OVlcFarland, 1995) . Each screen should include information that tells the user how to access a subsequent screen (Acker, 1985) . The interface should anticipate the user's needs as accurately as possible, and should bring the user all the information and tools needed to successfully complete the lesson, including an auto-save function and the ability for the user to undo any activity (Tognazzini, 1998) . The user must be kept informed of the status of their w o r k --the screen should never go blank as a result of a command or while processing a command (Goldes, 1983 ). An animated hourglass icon should be displayed for any action that will take more than one half to two seconds, and a progress bar should be included, if possible (Tognazzini, 1998) .
Visuals are what make multimedia multimedia. Audio, photographs, digital video, and text serve as powerful illustrations o f concepts and ideas. It is therefore important for the designer to carefully choose which visuals they use, and determine if they are in fact necessary to illustrate a point. Graphics unrelated to content cause confusion, and the designer should resist the urge to make their product more visually exciting at the risk o f jeopardizing learning (McFarland, 1995) .
The importance of color cannot be overstated, considering its ability to support communication, and its ability to seriously hamper communication when used incorrectly. McFarland (1995) recommends using a "soft, non-intrusive background color for the...desktop," such as soft grays, to prevent eye fatigue. The designer should use a consistent color scheme for the entire multimedia presentation, and use appropriate colors for each function, such as red for "stop" in Figure 1 . In other words, designers should resist the urge when designing an interactive CD-ROM for a Soviet history class to use a red background with black type. At the same time, color is not completely reliable, considering that 10% o f males show some indication of color blindness What are the most important features of good user interface? First, practice consistency through uniform icons, standard method of interaction, uniform appearance of each screen (unless a screen is supposed to look different), uniform navigation buttons and structure, and most importantly, consistency with user expectations (Tognazzini, 1998) . Second, use ergonomie design, through logically placed icons and buttons, shortcuts for repetitive actions, and large size for frequently used buttons. Third, pay attention to visual aspects, from good color management to decrease eye fatigue to logical use of color to denote meaning. Fourth, provide an escape method for the user so they do not feel trapped in the program, and an "undo" function that allows the user to reverse his mistakes. Fifth, keep the user oriented and aware of the action through status updates (Tognazzini, 1998) .
To improve the state of human-computer interface, designers need to do the research, read the literature, and most importantly, test their products and designs on their target audience. "In teaching user interface design, the.., focus has been...on the what and the how aspects. The evolution of user interface design reaches a point where it needs to become aware of the importance of the why aspect of design" (Van Aalst, et al., 1995). The human decision-making process is complicated, and represents the "fundamental problem faced by designers of computer-mediated visual technologies" (Acker, 1985) . The designer must consider many factors when developing a project, keeping in mind that rigid, menu-driven interfaces force learners to adhere to the designer's learning style, while flexible programs require more design skill, computer memory, and funding (Acker, 1985) . Perhaps Tognazzini (1998) states the designer's goal best: "Effective interfaces are visually apparent and forgiving, instilling in their users a sense of control. Users quickly see the breadth of their options, grasp how to achieve their goals, and do their work."
To A Better Navigational Structure
Navigation is a pervasive problem on the web and in multimedia. Most people who use the Internet know the feeling of anger and frustration that can arise from interaction with a poor navigational structure. When all the user wants is a discrete bit of information, and a poor structure has her following unrelated links instead, the user is likely to leave the site or exit the program. Generally, users on the web are so impatient that if they cannot grasp the navigation of a website immediately, they move on to the next site (Neilsen, 2000) . Abandoning a poor quality site is always possible for someone browsing the Internet, but students who are taking a distance class or computer based training may not have the option to quit or leave. Designers of educational software must think about their captive audience, and attempt to anticipate their needs. Conklin (in Evans & Edwards, 1999) finds that the problem of disorientation in a software environment is often due to the "extra pressures or cognitive overhead placed on the user when navigating large quantities of information." Providing a usable navigation structure for the learner is essential to successfully conveying desired information.
For many educational projects, a linear structure, where the user may only advance in a certain direction, is the preferred method. By directing the user's learning, material can be covered as the designer intended, followed by review and assessment. This is difficult to accomplish in a hierarchical or network structure, where the learner may explore any information they wish, and jump back and forth between sections (Evans & Edwards, 1999). The successful navigational structure for an educational product will probably use a combination of the linear and the menu, where the user can make initial choices about which sections they wish to cover, and then proceed in a linear fashion through the chosen section. We should also give the learner the option to skip ahead to certain topics within a lesson, especially if they have already completed the lesson and are using the module for study purposes only. Evans & Edwards (1999) provide a model for an effective educational navigation interface that uses this combination of structures as seen in Figure 2 and Figure 3 . Their "zoom" menu allows the user to descend one level to an individual lesson, while keeping the user oriented by displaying their current location. The user presses the forward and backward buttons to navigate sequentially within a lesson, and the "X" button to exit the lesson. With Evans & Edwards' system, the learner can easily find their way around the module without worrying about dealing with a complicated navigation structure. An important consideration for the educator is to present material in context, which can be a problem on the web, or in any system where the user can follow hyperlinks to remote areas of the site. It is not generally desirable to link to all sections of the site from all pages (Neilsen, 2000) . A better method is to link to all levels of site hierarchy above the current location in the "breadcrumb" navigation structure (Neilsen, 2000) as seen in Figure 4 . With breaderumb navigation, the designer provides the user with a display bar at the top of his current page or screen that shows him his progress through the site, starting with the home page. The display shows the user where he is currently located, where he has been, and contains direct links to pages higher in the organizational tree. Through this method, the user earl ascertain where he is in the site, as well as the context of the information he is currently viewing. The designer must also consider the links they offer the user. ha the case of educational multimedia navigation structures, less is more (Neilsen, 2000) . Links should be narrowed down to only the most necessary (to the learner, not to the designer). A small number of standard links should be devised which will appear on each page or screen, and should include a home and search button at the minimum. Links such as "Credits," and "About this product" should be confined to the home page. The less clutter, the better your learner will identify important navigation tools and functions. The goal of educational navigational design should be to "allow the student flexible navigation, providing an indication of progress through the subject material, whilst cunstraining their route" (Evans & Edwards, 1999 ).
Future Interface Design
What does the future hold for interface design? It is fascinating to read articles from the early days of personal computing. Many of the design concepts advocated then, like creating a computer desktop simulating a true workspaee, came to pass (Goldes, 1983) . It is disappointing however, that innovations Goldes (1983) saw in the future, such as voice recognition interface and leaps in artificial intelligence technology that would eliminate disorientation in the interface, have not occurred. In fact, things have not changed much since the first successful commercial graphical user interface appeared in 1984 (Tognazzini, 2000) . Changes in software and hardware technology, namely the development of the bit-mapped display and the mouse, led to the creation of the interface we still use today (Tognazzini, 2000) . Changing our interface for the better in the future will require a similar combination of hardware and software (Tognazzini, 2000) . Improvements in voice recognition technology can eliminate the need for a mouse and many keystrokes. The computer does not need to understand continuous speech, but rather a small number of verbal commands (Tognazzini, 2000) . Tognazzini (2000) also advocates the development of more powerful desktop objects, as well as a desktop that simulates a true workspace. "Piles" of documents that simulate a real-life desktop and those we can browse might replace the cumbersome "file folder." In fact, Apple has already patented this concept. Other prospective organizational desktop objects include: folders that reflect their properties and contents through color and visual cues (age, thickness), and a "scrapbook" that allows the user to store various components of his project in one convenient place. The desktop itself should be redesigned. It should be larger. Perhaps this can occur through an organizational system similar to Microsoft Excel, allowing users to flip through differently organized desktops by clicking on tabs.
Conclusion
Research shows that multimedia has great potential for education through its focus on a student-centered approach to learning, its ability to provide natural and efficient information retrieval, and tight integration of subject material and media components (Evans & Edwards, 1999) . The designers of educational multimedia and web applications must take into account the characteristics and learning styles of
